The majority of adult patients have sexual concerns after post-haematopoietic cell transplantation. Even so, health-care professionals (HCP) do not routinely discuss these problems. We, therefore, surveyed all the members of the European Society for Blood and Marrow Transplantation to evaluate the barriers and facilitators to discussing sexual issues. The 73-item web-survey was completed by 166 registered nurses (RNs) and 126 medical doctors (MDs). Sixty-eight percent reported that they seldom discussed sexual issues. Younger MDs (p < 0.001) and those who work in non-western European countries (p = 0.003), RNs with probably less sexual education themselves (p = 0.002), MDs and RNs who have limited knowledge about sexual complications (p < 0.001) and MDs and RNs who feel uncomfortable discussing sexual issues (p < 0.001) are all less likely to discuss these matters. The major perceived barriers were that patients might be embarrassed if sexual issues were discussed in the presence of a relative (60% RNs, 67% MDs) and that professionals prefer patients to raise sexual issues themselves (54% RNs, 44% MDs). The most important perceived facilitator was for the patient to initiate discussion (≥ 90% for RNs and MDs). Overall, haematopoietic cell transplantation survivors may not be receiving the support on sexual issues they probably need.
Introduction
Haematopoietic cell transplantation (HCT) is often the only curative option for many malignant and non-malignant haematological diseases. However, high-dose radiation, and the use of alkylating agents in treatment, can cause premature menopause [1] [2] [3] , hypogonadism [2, 4, 5] , polyneuropathy [6] , and graft versus host disease [7] [8] [9] ; all of which can result in alterations to the patient's sexual functioning and satisfaction [10] [11] [12] . Disruption of sexual function is one of the most common long-term side-effects following both allogeneic and autologous HCT [13] [14] [15] [16] [17] [18] and, according to the most extended longitudinal study report, 46% of male and 80% of female patients have sexual problems 5 years post-transplantation [16] . Long-term sexual complications include changes in sexual function [17, 8] and changes, which could impact on sexuality [15, 17, 8, [19] [20] [21] . The impact of disrupted sexual function usually becomes evident 1 year after HCT, during the recovery and reintegration phases [22, 23] .
Because sexuality is an important aspect of overall health and quality of life, and because many HCT patients are at risk of developing sexual problems, it is important to discuss sexual issues with patients to promote their recovery and wellbeing. Unfortunately, there is much evidence that cancer patients are disappointed by the information they receive regarding sexual issues. Health-care professionals (HCP) rarely routinely discuss this subject [14, 15, 17, 21, [24] [25] [26] . For instance Humphreys et al. [15] reported that nearly half of patients questioned received no information about the possible consequences of treatment on sexual function before bone marrow transplantation. This seems important as patients who did receive information reported they experienced better sexual function after transplantation [15] . Other studies have reported that only 13-33% registered nurses (RNs) [27, 28] and 25%-38% medical doctors (MDs) [27] [28] [29] discussed sexual issues with cancer patients, with many barriers to addressing patients' sexuality in oncological settings being identified. Physicians put forward a perceived lack of time as well as a lack of knowledge as the most important reasons for their not addressing such issues [27] [28] [29] [30] [31] [32] [33] . Nurses reported their own lack of comfort on the subject as well as feelings of embarrassment as being significant barriers [27, 28, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] .
To examine this question in more detail, we designed and distributed an online survey among the medical staff involved with such patients. Our main aim was to investigate how often HCP throughout Europe discuss sexual issues with their adult patients. In addition, barriers and facilitators to discussing sexual issues with patients were determined.
Subjects and methods
Design: Cross-sectional survey
Subjects
Between March and July 2014, we sent an online questionnaire to all 3127 members (physicians, principal investigators, nurses) of the 193 centres of the European Society for Blood and Marrow Transplantation (EBMT). The centres were requested to further distribute the questions to those caring for HCT patients.
Study-specific questionnaire
A self-administered questionnaire, previously devised by Moore et al. [37] for use among oncology nurses of men diagnosed with testicular cancer, was adapted for use with HCT staff [39] . The adapted questionnaire (available as Supplemental Material) consisted of 73 items divided into seven sections namely:
1. Demographics (gender, age, religion, country) 2. Work experience, additional education/training following registration, plus previous education specifically taken in the field of sexuality 3. Discussing sexual issues with patients (frequency of discussing sexual issues) 4. Perceived barriers to discussing sexual issues with patients 5. Perceived facilitators to discussing sexual issues with patients 6. Self-reported knowledge about sexual issues and comfort level relating to discussing sexual issues and 7. Comments (free text).
The response format of the items in Sections 4 and 5 was a 5-point Likert scale (range: strongly agree-strongly disagree, or very comfortable-very uncomfortable). Current clinical practice surrounding the discussion of sexual issues with patients was evaluated by means of a single item added to the study-specific questionnaire: "In the last 6 months, how frequently have you informed patients that you were available to discuss their sexual concerns?" (never/occasionally or frequently/very frequently/with all patients).
The perceived knowledge and comfort when discussing sexual issues were evaluated with 11 items; barriers to discussing sexual issues were evaluated using 28 items, subdivided into environmental barriers (6 items), patient barriers (11 items), and other potential barriers (11 items). Facilitators for discussing sexual issues with patients were evaluated with 10 items. To obtain insight into which factors are the most relevant, we compared perceived knowledge of sexual issues, comfort when discussing sexual issues, and barriers and facilitators to discussing sexual issues among HCP who rarely discussed sexual issues, with those who discussed sexual issues routinely.
The questionnaire was available in French, German, Dutch, Italian and English languages.
Statistical analyses
All statistical analyses were performed using SPSS version 21 (IBM Corp. Armonk, NY). Demographics are described using frequencies and percentages and comparisons between groups (i.e., complete responders versus incomplete responders and frequency of discussing sexual issues) via Chi-square or Fisher's exact tests. Except for age (categorised in clinically relevant blocks) and sexual education (categorized in hourly blocks), all other variables were dichotomised as follows: Chi-square tests or Fisher's exact tests were used to examine statistically significant differences between groups.
P-values < 0.05 were considered to be significant, pvalues < 0.1 were considered to indicate a trend.
Results

Demographic data
In total, 426 EBMT members responded (14% response rate). Responses from 59 RNs and 44 MDs were excluded because of incomplete or missing data. Thirty-one HCP (16 and Italy (RNs 19 (11%), MDs 23 (18%)). The demographic data are described in Table 1 .
We compared the demographic data of respondents who completed the questionnaire and respondents from whom responses on barriers and facilitators were missing (Table 1) . Differences between HCP who did complete the questionnaire with those who did not, included self-reported religious affiliation; RNs 44%/71%, p = 0.001; MDs 57%/84%, p = 0.003, and a lack of post graduate education; (RNs 23%/42%, p = 0.006; MDs 7%/ 38%, p < 0.001. 
Facilitators
The following would facilitate me to talk to patients about their sexual concers.
Being told by another professional that the patient had concerns 90 81. 1 
Frequency and associated factors related to discussing sexual issues
The majority of RNs and MDs did not, or only occasionally, discussed sexual issues with individual patients; RNs (68%), MDs (68%), see Table 2 , perceived knowledge and comfort are shown in Table 3 . Younger MDs (p < 0.001) and those who work in non-western European countries (p = 0.003), plus RNs who have received less sexual education (p = 0.002), as well as MDs and RNs with limited knowledge about the long-term sexual complications of HCT (p < 0.001), or feel uncomfortable discussing sexual issues (p < 0.001) or work with a paediatric / teenage population are all less likely to discuss sexual issues.
Perceived knowledge on sexual issues
RNs and MDs who infrequently discussed sexual issues reported a significantly lower knowledge level in 8 of the 11 areas related to the impact of HCT on sexual issues (Table 3) . Seven out of 8 areas were concordant between RNs and MDs. RNs only differed from MDs in that RNs who never/occasionally discussed sexual issues perceived less knowledge to talk to patients about concerns regarding fertility (p = 0.016), whereas MDs who never/occasionally discussed sexual issues reported less knowledge talking to patients about the impact of HCT on patients' body image (p = 0.036).
Comfort in discussing sexual issues
RNs/ MDs who infrequently discussed sexual issues felt significantly less comfortable in 10 and in 6 of the 11 areas, respectively (Table 3) . Averages were calculated and showed that 44% of RNs who rarely discussed sexual issues felt comfortable in all areas, compared to 81% of RNs who routinely discussed these subjects (p < 0.001). For MDs these percentages were 59% and 74%, respectively, (p < 0.001). Six areas were concordant between RNs and MDs; RNs only differed from MDs in that RNs who never/ occasionally discussed sexual issues felt significantly less comfortable compared with RNs who routinely discussed sexual issues, in all areas except for the impact of HCT on body image.
Barriers
The main barrier perceived by HCP (>50%) who never/ occasionally discussed sexual issues was the perception that patients would feel embarrassed if these subjects were discussed in the presence of a family member (RNs 60%/MDs 67%); this was significantly higher than among HCP routinely discussing sexual issues; (RNs 39% (p = 0.011)/ MDs 39% (p = 0.003)) (Table 3) . Furthermore, 54% of RNs and 44% of MDs who never/occasionally discussed sexual issues, felt that patients would prefer the HCP to wait until the patient initiates the discussion and/or raises a concern. This was in contrast to 35% of RNs and 17% of MDs who routinely discussed sexual issues (p = 0.026 and p = 0.004, respectively). In HCP routinely discussing sexual issues, none of the barriers were present in >50% of responses. Fifteen of 28 barriers were found to be significantly different between RNs who rarely discussed sexual issues and RNs who routinely discussed sexual issues. Significantly different barriers, reported by > 30% of respondents who never/occasionally discussed sexual issues were; a heavy workload/lack of time (31%/15%), a lack of services to refer the patient to (36%/15%), the perception that patients would feel embarrassed discussing sexual issues either alone (33%/9%), or in the presence of a third person (60%/39%), that patients do not want to discuss sexual issues (30%/15%) and that patients prefer nurses to wait for the patient to initiate the discussion (54%/35%). For MDs, significantly different barriers reported by those > 30% of respondents who never/occasionally discussed sexual issues were: a heavy workload/lack of time (39%/ 20%), a lack of services to refer the patient to (44%/20%), the perception that the patients' time in (outpatient) clinic was too short (32%/5%), that patients would feel embarrassed discussing sexual issues in the presence of a third person (67%/39%), that patients would prefer doctors to wait for the patient to initiate the discussion (44%/20%) and an awareness by the physician that the patient is suffering from a mental health issue (33%/15%).
Facilitators
The majority of RNs and MDs felt that almost all facilitators were helpful, often in more than 80% of the respondents. "Having observed a team member discussing sexual issues with a patient" was perceived as a significant facilitator in 49%/41% of RNs/MDs who rarely discussed sexual issues compared to 33%/24% of RNs/MDs, respectively, who routinely discussed sexual issues (Table 3) . Two perceived facilitators were found to be significantly different between RNs who rarely, and those who regularly, discussed sexual issues. Those who rarely discussed sexual issues reported more often that "Having a private environment to discuss sexual issues" as helpful (96%/83%), while "Having standard operating procedures/policies on how to address sexual issues significantly" was reported as a facilitator much less often (52%/70%).
There were three facilitators showing significant differences between MDs who rarely, and those who routinely, discussed sexual issues namely: being prompted by a care plan (74%/55%), having sufficient time to sit and talk to patients (92%/79%), and having knowledge of the sexual difficulties HCT patients experience (86%/69%). These were all reported more frequently by MDs who never or only occasionally discussed sexual issues.
Discussion
It is generally recognised that many patients have sexual problems following HCT and it is also probable that adequate information helps or even improves sexual function.
Even so, talking to those staff involved suggests that sexual issues are still not routinely discussed among the HCP community.
We, therefore, performed a survey supported by the EBMT of its members, to determine the number of RNs and MDs who routinely discuss sexual issues with their patients and to explore the potential barriers and facilitators to discussions among those who do not have such conversations.
An analysis of this survey indicates that two-thirds of respondents rarely discuss sexual issues with their patients. A lack of knowledge, and being uncomfortable with the topic, both contribute to HCP avoiding such talks. Many factors are leading to these problems, such as a reluctance to do so by MDs working in non-western European countries, or of MDs being younger, while a lack of training as to the long-term sexual complications of HCT influenced RNs. Furthermore, HCP who never, or only occasionally, discussed sexual issues with their patients reported their own lack of knowledge about sexual issues as being relevant. In addition, feeling uncomfortable while talking about sexual issues appeared important. Factors influencing comfort are unknown, however, the fact that younger and non-western European MDs, plus RNs with less sexual education, tended not to discuss sexual issues, suggests that cultural differences and experience play an important role. Moreover, it was noted that fewer respondents who reported themselves as religious, completed the questionnaires. This suggests that barriers to discussing sex might be linked to religious beliefs.
Further analyses of the barriers and facilitators involved, showed that the most frequent barrier, even for HCP who did routinely hold such discussions, was the perception that patients would become embarrassed if sexual issues were discussed especially if a relative was present during the consultation. These feelings of embarrassment have been previously described in relation to HCP caring for gynaecological and colorectal patients [31, 36, 38, 39, 44] . Moreover, in the recent literature, the presence of a third party during consultation was mentioned by HCP as causing embarrassment [39, 40] .
Many HCP felt that it would be more appropriate if the patients themselves initiated the discussion on sexual issues. Indeed, the patient initiating discussion of the topic was the major facilitator for nearly all HCP. Leaving the initiative to the patient is understandable, as for some patients knowing that sex and reproduction are affected is sufficient, and they do not always want help for their sexual problems [39] . Nevertheless, patients need to be informed about the impact that HCT can potentially have on both sexuality and sexual function and they need to know whether treatment or support is available. Additionally, patients would surely benefit from knowing that sexual issues are common problems. In fact, having this confirmation is sometimes sufficiently helpful. However, without preparatory information it is more difficult for the patient to initiate discussions (for instance on such issues as the possible effect on (new) sexual relationships) [24] . Earlier work has shown that education is an important factor in this arena and Humphreys et al. [15] reported that patients who received information regarding the consequences of treatment on sexual function before bone marrow transplantation reported better sexual function post-transplantation. Crucially, sexual problems need to be identified in order to obtain adequate support [41] .
Our study is limited by the low response rate, which is not uncommon for large surveys and we realise that the results might, therefore, not be representative of a larger cohort. Participation bias is also a possible limitation, which is difficult to exclude. Overall, it is also possible there was an overrepresentation from HCP interested in the subject matter and, as a consequence, fewer RNs and MDs who do not routinely discuss sexual issues in clinical practice responded. Even so, this would indicate that the problem of not discussing sexual concerns may have been underestimated.
In spite of these limitations, this survey clearly shows that there is a lack of routine clinical assessment of this subject and it seems obvious that better support information would be useful. A questionnaire assessing sexual function, followed up by discussions of the results appears to be an effective intervention/strategy for promoting patientphysician communication [43, [45] [46] [47] . Furthermore, the routine implementation of a simple validated screening tool used at scheduled time-points, could determine the need for such a discussion. The Brief Sexual Symptom Checklist for Men/Women is one such checklist that consists of four simple questions, and addresses not only patients' level of satisfactions with sexual function but also assesses duration, identification of the type of sexual problems, and importantly, the willingness of the patient to discuss the problem with an HCP [39, [48] [49] [50] . If the patient has concerns and is willing to talk about problems, the use of the step based model (PLISSIT model) can be useful to properly intervene, from providing information to referral to a dedicated specialist [51] . Furthermore, although previous studies have reported that more education does not necessarily lead to improved ability to incorporate discussions surrounding sexuality into usual care, it has also been shown that additional sexuality-related education does help HCP to feel more comfortable discussing this subject [21, 34, 52, 53] . The results presented here would appear to further validate this theory. Therefore, in our opinion, appropriate education about the impact of HCT on male and female sexuality should be included in education programmes for HCP who follow-up patients after HCT [54] .
In conclusion, this study shows that while many HCT survivors experience sexual problems, the majority do not routinely discuss them with staff and advisors. Embarrassment, or at least a discomfort about discussing sexual concerns, and a lack knowledge and relevant education on the side of the medical staff side, are major barriers for HCP initiating such discussions; the discomfort is such that initiation of discussions on this topic usually originates from the patient.
Future research
Research to develop a more detailed understanding of patients' requirement for information regarding sexual concerns, and how best to communicate them, would complement the work presented in this paper. Future investigations might also consider the training needs of HCP to facilitate comfortable and competent discussions, manage patient expectations, provide information and deal with issues when they arise, and allow referral where appropriate.
Finally, this study has highlighted the fact that children and teenagers are rarely included in discussions about sexuality and sexual problems. This is of concern as, while the topic may not be relevant today, it will be later in the patient's life. We plan to address this in future studies.
